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SHUTTLE CRITICAL TTEMS LIST = QREITER

. SUBSYSTEM :ATMOSPHERIC REVIT. FMEA NO 06-1C =0208 =2 REV:0B/10/¢
ASSEMBLY :ATMOS VENTINS CONTROL CRIT. FUNC: 1R
B/N RI tMC230=0002~-0075 CEIT. HDW: 2
F/N VENDOR:27325=0001=]1 CARLETON VEHICLE log2 142 194
QUANTITY :2- EFFECTIVITY: X X X
TWO PER SUBSYSTEM PHASE(S) ! PL Lo o0 DO X Is

A-PASS B-N/A C=FASS

FREPARED HY: APPROQ

DES M. FRICEALD DES 7%

REL N. L. STEISSLINGER7HSREL =

QF 5. MOR ' L# QB

ITEM: i
RELITF VALVE - CARIN NEGATIVE PRESSURE

FUNCTION:

TWO VALVES MOUWTED FOR PARALLEL FLOW, EASH OF WHICH ALLOWS SUFFICIENT
FLOW INTO CABIN TO MAINTAIN THE GABIN CRUSHING PRESSURE AT LFSS THAN 1.0
PSID DURING DEPRESSURIZEID CAPIN RE-ENTRY CONDITIONS. BESINS T0 FLOW AT
MAXIMUM NEGATIVE PRESSURE DIFFERENTIAL OF 0,25 PSID AND MAXIMUM FULL oPEN
I5 AT 0.5 P5ID. THE RELIEF VALVE CONTAINS A SEALING CAP INTEGRAL TO ITS
ASSEMBLY. VALVES ARE MOUNTED ON THE LEFT HAKD SIDE OF THE ORBITER, BELOW
THE CREW HATCH, WITE A SINGLE O-RING SEAL (REF. FMEA Ol=4=C545=1).

. FATLLDRE MODE:
THABILITY TO CLOSE, INTERNAL 1IEARAGE

CADSE(S) :
;:E:Hw:m SHOCK, VIBRATION, CORROSION, CONTAMINATION, PHYSICAL EINDING/
AMMING

EFFECT(S) ON:
(A) SUBSYSTEM (B)INTERFACES (C)}MISSION (D) CREW/VEHICLE

{A) LOSS OF REDUNDANCY = RELIET VALVE CAP REMAINS TO SEAL AGAINST LOSS OF
CABIN ATMOSPHERE,

(B,C,D) N0 EFFECT.

(E) FUMNCTIONAL CRITICALITY EFFECT - SECOND ASSOCIATED FAILURE, RELIEF
VALVE CAP LEAKAGE, RESULTS IN EXCESSIVE LOSS OF CABIN ATMOSPHERE AND
POSSIELE [2S§ OF CREW/VEHICLE. SCREEN B IS N/A BECAUSE VALVES ARE IN
STANDBY UNTIL REQUIRED.

DISPOSITION & RATIONALE)
{A)DESIGN (B)TEST (C)INSPECTION [D)PAILIRE HISTORY (E)ODERATIONAL USE

(A) DESIGN
THE VALVE BODY IS MADE CF 6061-T# ALUMINUM ALLOY, ANGDIZED FOUR COURROSION.
TEE RELIEFP VALVE IS QF PRIMARY POPPET CONSTRUCTION AND INCORPORATES A
CAPTIVE REDUNDANT VALVE COVER WHICH PROVIDES ASSURANCE AGAINST CADRIN
. QUTFLOW RESULTING FROM A FRIMARY POPPET TFAILURE. THE PRIMARY bPOPPr—
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'SHUTTLE CRITICAL ITEMS LIST - ORBITER
. SUBSYSTEM :ATMOSPHERIC REVIT. FMEA NO 06~1C -0206 =2 REV:08,/10,/88

COMPRISES A CIRCULAR VALVE HEAD WITH A SILASTIC 678 STLICONE RUBBER SEAL
AND INTEGRAL POLISHED VALVE SHAFT WHICH RIDES IN A TUBULAR BORE OF THE
VALVE HQUSING. SILASTIC 675 SILICONE RUBEER HAS GOOD RESISTANCE 0
ENVIRONMENTAL EXPOSURE, FLEXING, AND FATICUE. IT ALSD EAS Law
FLAMMARBILITY AND QUTGASSING. THE OZONE RESISTANCE GOF STLICONE RUBRBER I5
EXCELLENT. THE PRIMARY POPPET SHAFT AND VALVE BEODY BORE ARE BOTH TEFLON
IMPREGNATED HARD ANODIZ2ED TO REDUCE FRICTION, DEBRIS SCREEN PROTECTS
AGAINST DEBRIS INJECTION AND RESULTANTE-LEAVASE: PRONLFMA .

(8) TRST - L
ACUIPTANCE TEST -~ PER AR 2725-3. +FRODE PRMRSURE TEST = PERFORMED WITH
COVER QFF/POPPET GCLOSED AND WITH COVER UN/POQPPET OPEM: PRESSURE 25 PIIa.
LEAFAGE TEST = WITH COVER ON/POFPET OFEN AND WITH COVER QFF/POFFET
CLOSED: PRESSURE 1% PEIG, MAX LEAKAGE 15 BooM.

QUALIFICATION TEST — PER QTP 2725=3. BEURST PRESSURE ~ 12 PSID ACROSS THE
VAIVE POPPET AND ACROSS THME COVER (POPPFET HILD OPEN]) . DESIGN SHOCRE - 20
G TERMINAL SAWTOOTH PULSE OF 11 MS DURATION IN EACH DIRECTION OF THREE
ORTHOGONAL AXES. RANDOM VIBRATION SPECTRUM -~ 20 TO 1% HZ INCREASING AT
6 DB/OCTAVE TO 0.09 G¥*2/HZ, SONSTANT AT 0.05 G**2/HZ TROM 150 TOQ 300 HZ,
DECREASING AT 9 DB/CCTAVE FROM 500 TO 2000 HZ FOR. 44 MINUTES PER AXIS.
AT THE END OF 17 MINUTES VIBRATION, TEE VALVE WAS PRESSURIZED T¢ 2 P3IG
AND LEARAGE WAS MOMITORED FOR 17 MINUTES. AT THE LAST 17 MINUTES,
PRESSURE WAS INCREASED TO 14 PSIG AND LEARAGE WAS MONITORED FCR THE LAST
14 MINUTES OF VIBRATION. MAX ALLOWAELE LEAKAGE WAS 1% SCCM. SINUSCIDAL
VIBRATION = 5 = 35 HZ AT AN ACCELERATION AMPLITUDE OF +/~ D.25 G FEAK IN

. THREE ORITHOGOMAL ANES; DURATION CONTROLLED BY A ONE CCTAVE PER MINUTE
SWEEP RATE. THERMAL VACUUM TEST WAS CONDUCTED AT 1 X 10 EXP -6 TUARR,
WITH TEMPERATURE CYCLED THREE TIMES BETWEEN ~65 » AND + 200 F. LIFE
CYCLE TEST - 200 CYCLES OF RELIEF VALVE OFEN FULL STROKE/RESEAT. ATP TO
VERIFY LEAFAGE IS PERFORMED AFTER SHOCK AND VIERATION TESTING.

IN=VEHICLE TESTING ~ RELIEP VALVE RESEAT TEST IS PERFORMED AT 0.1 BSID
MINIMUM, RESEAT LEARAGE TEST AT 12.3 PSID KIN, 25 SCCM MAX LEANAGE.

CMRSD - RELIEF VALVE RESEAT TEST IS PERFORMED REFORE THE PIRST RETLIGHT
OF EACH ORBITER AND AT INTERVALS OF FIVE FLIGHTS: 0.1 PSID HMINIMUM
RESEAT PRISSURE. RELEAT LEAFAGE-.TEST AT 12.5 PSID MIN, 25 SCCM MAY
LEARMAGE .

{C) IR=PECTION

RECEIVING INSFRCTTION _
RAW MATERIAL VERIFIID BY INSPECTION FOR MATERIAL AND PROCESS
CERTIFICATION. _ _

CONTAETHATION CONTROL e

CORRO3ICH PROTECTION FPROVISIONS AND COONTAMINATION CONTROL FLAN ARE
VERIFIED BY IMSPECTION, CLEANLINESS LEVEL 200A DER MAOL110-301 AND l00ML
RINSE VERIPIED HY INSPECTION.
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SHUTTLE CRITICAL ITEMS LIST - ORAITER
SUBSYSTEM :ATMOSPHERIC REVIT. FMEA NHO 06=1C =020§ =2 R.‘E‘-?:ns,.fln,»’s.
ASSEMBLY / THSTALIATION
FARTS PROTECTION FROM DAMAGE AND CONTANINATION IS VERIFIED. TORQUES ARE

VERIFIED. DIMENSTIONAL CHECRS ARE PERFORMED BY INSPECTION. VISUAL
INSPECTION USING 10X MAGNIFICATION ON SEAL RING VERIFIZD BY INSPECTIOH.

KONDESTRUCTIVE EVALOATION -
BRAZING AND WELDING CERTITICATIONS ARE VERIFIED BY INSPECTION.

CRITICAL PROCESSES
HEAT TREAT AND FARTS ussxvn'mﬂ ARE VERIFIED EY INSPEOTION. LUBRICANT
APPLICATION ON SEAL RING VERIFIED BY INSPECTION:  SOLDER CONNEOTIONS
VERIFIED BY INSPECTION. I
TESTING
ATF VERIFIED BY INSPECTION.
HANDLING/PACKAGING
HANDLING, PACKAGING, STORASE AND SHIPPING PROCEDURES m VERIFIED.
(D) FAILURE HISTORY
ONE FAILURE HAS OCCURRED:
AD4155-000, 3/14/08 AT XSC. HATCH STRUCTURAL MODIFICATION WORK CENERATED
DIRT WHICH KEPT RELIEF VALVE A PFROM RESIATING PROPERLY, THE SITAT WAS

CLEANED WITM ISOFROPYL ALCOHOL AND RETEST WAS BATISFACTORY. RELIEF VALVE
B SEAT WAS ALSO CLEANSD A$ A PRECAUTIOMARY MEASURE.

{E) OPERATIONAL USE _ ) .
THS .
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